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(54) SEED CRYSTAL FOR CRYSTAL GROWTH AND FLUORIDE CRYSTAL 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a single crystal having high single crystallinity 
and small double refractiveness and a seed crystal adequate for growth of such single 
crystal. 

SOLUTION: At least one of the faces in contact with the main growth faces of the 
crystal of this seed crystal is the crystal face equiv. in atom configuration to the main 
growth face. More particularly at least one face of the main growth face and the 
flanks is preferably formed as the crystal face belonging to the same bearing Z ({1 11]) 
or ({1 00}). The fluoride crystal is subjected to crystal growth by a crucible descending 
method or crystal pulling up method by using the seed crystal described, above. 
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. i . i > cb u {loo} lam-rzwt utemm ~cm&tt\z±i-fTc. 

J^Sr/BUT. *ifeWl 3i|5lli{LUT. ^b 3 b*^ [0121] ^ B B ^^^/:B|£?t-.^-30 3 

£"^ c » • ^OEftiJD^IE^ SKK7SS^»l 0 O'C/hJ^Wc 
[0 11 4 ] eti^SoasSOlrtA^+ttS . &£J:5fC. 4ft*(CT&f£. 

±4nmr^^^SeMl 3. 1 4 fCizb^-CsS** [0 1,2 2] ^(Dg k fc — ^— 0«flR^fflo' % M^H^ 

[oi i 5] (mmrni ey w^s^^&m^ u. 30 hi, ±<n&Mscz.nF 2 x*7 

0, 0) <bU ®M£ {1 1 1 } CCj^-ToMi Ltcm$£ — ^^t,-F^*I^.tr 

Unr/B^T, »Sfe« 1 3 iRWKcbr* gfifiSSSi* i$>-? < 0 £JjQf&U 9 0 0 < Cr2'0Wl7--Jl/fflg , 

[0 1 1 6 ] ?l 6hfcg B B B ©Slff ©Irt ;^ 7 4lJ 6 fc. 

±4.".5nmr*0, HSG0U3. 1 4 fc-it^T^* 4> . '[0124] fi{±^ J: irffiKLfc2 5 cmS0« ' 

. 0BU if*l/fc.aic!>ii*iOH»9ai/tri 

[0117] (^fe«l 7) 7^{t^^;^A^l - . 0 mm^©7 7 ffc^ »; ^ 1 OfflfBKLfc. 

_<a ) $C7nO?c«fc5«:. (1,1, 1 ) , fflj . [0125] JHJLOJ: 5«cbr(TOO^fc*»«CD*Wa 

Hjas.(-i. 1.1), (1. -1. i>\ (1. 1. 40 mzcmmm±com^—te*:m-<tc* mw^^tsic^ 

- 1 ) Wifc5«s**tt9ttiu cn^ur (i, j e . 

1 . 1 ) M^Sil^vC^ -yfb^ 1/ O ACE>|SAj|SS^fT [0126] 
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4.1X10 4 cnf 1 


5.9X10 5 cm" 2 




6—14 ma/cm 
8—10 no/cm 


15—22 nm/cm 
17—19 mn/cm 



[ o 127] as^i-j:?^, ^mmm<Dmm&^m io 

{111} icm-?2>mt-?Zti±t,cj: 0, i^IO^ 

.{lint L3fcifcttW5 t.tt^riiattac)p*w* . 
[0128] «asw i 8 ) iM H B 0 ©^ir c i , 

0. 0),iU iilB^r {1 0 0} CC|P|-J-5H4 0fcWS 
J^/B^T. Xftffl 1 7 4MKCL-C. 7 vit'iVVJ* 

[0129] f#6nfc^<Z>1^$fCDfflp f 9^^^^ti5 
±4 nmr^O, ^M^fO/h$^c^n/c^^sf#6n 20 

[0130] (^5g^J 1 9 ) m&&<D&&&m& ( 1 . 

1 . 1 ) 4 U JMM^ {10 0} CCJMT<5M£ LTcWxz 

[0131] m%tltcmiliCOmffitt<DWft'^y *r&6 
±5 nmt^^ K5eM1 7, 1 8 Ktt^r'sSS 

[oi32] (m^mz 0 ) i^a B a ©^II: (1 . 30 
0. 0).4U HB£ {111} C05T.SS4 Ltee«§ 

[0133] ^6h/^©SM?fOIl^^.7 7 ^« 7 .. . 
±5. 5 nmt'^D, ^MMl 7, 1 8 $CJt^T9££ <b 

■CO 1 3 4 ] (^SS#I2 1 ) 7 <yit-*#*isV2*$:m 1 
( a ) CCS* Lz/Ccfc 9 6C\ iJSESH^ < 1,1. 1 ) , SJ 
®ds (- 1. 1, l) . (1,-1, l) . (1. 1. 40 

- 1 ) B4ttsa»»^r«joasu. cn»r (1, 



[0 13 5] £/c, l*«<Dfc«>> ^©^©«*SA fc 

.sp%* iggi* c 1 , 1 , 1 ) B4u mmztaihm 

[0 13 BlISiRSaccttBIS-CCS^S-aBB*^^.. 
[013 7 ] Sfg£13 0 5 «l*_B:fMt3 0 7*CS*0 

-4 4 4>tc;U^^3 0 4Atit; F*3§P^ 1 x 1 O'.'To 
r r£TF4 l,tc a f®E fc-£ 3 0 3&CiimU 13 
0 p'C16$W^3 0 4^iLt7 ^^bftSaiR 

^ ^ $ ittcm. mm^B 3 0 5 ^is?g3 0 6*gjt*£-£ 

T&rD£i2\ 71/ ^3 0 4^5 — 1 0 r pmlgr@S 
c^6. 0. 5 — lmm/ha03lg-CS^?I# 

[0138] SS^±dS9 *^3Tc^i-ct-^-3 0.3 
^©En^maE^, i^F^TiES^^'l 0 0"C/h» 

[o 13 9 ] fc-*-®«i*«jg % sass 

[0 1 4 0 ] yctC. K0ffl.L/3rc*B«i&r--Jl/SOAr' 
ysKCC-fear h O. SS4JU->5if4(OBeraccZnF l ^3?7 

«5>^>< OiML, 9 0 0 *Cr*2 0B#fslT — — 
[0 14 1] ^(DJzolCUXitmLtcZ 5 cmlOS 

^tfjouju wsofc. K±bxa* ! i ob«0 2o 

r , 10 mmilOf^ei^ l o flfHH 0 tc m 

[0142] «JzO j: 9 &c LrfWLtoWS*©*!** 
r. 

[0143] 
C«6] 



■CIO) mmW-l 1-2 1 1 9.7 

IS ' 





m&M2 l 


#^#16 




6.0X10 4 . cm" 2 


6.5X10 5 cm"'* 




7—15 nn/cffl 
9—12 nm/cM 


17— 25 hdj/cb 

18— 21 Qffl/CJH 



{i 11} K;KrSffitrsC<fcCCJ:D. i^xilO^ .[0 15 1] 

■ *' { i l i } t utcttsme ttt^x&ik&&vft¥'m i^co^m] *9zw<D&*j£&mmmA*mi*z c £ 

[0145] (RS£«2 2 ) i^B^^I* ( 1 . ftffi s B B rfPHl-5Ci«'t5 0 MTSCi 

0, 0) 'iO. ®J®€: { l 0 0} IcmTZWtLtcWSg 

'.m&mt**x. msmz l tmmtcux. ? ?{t*&*f .. co 1 5 2 ]■ « ^ . /^^ctoJWftMMiiJHt 

[0.1 4,6] f# e>n/cSa B B Oli»01rt a' 7 7 1 ii 5 [0153] M«C, 3£##£t U-lf-SAfiOflHlfc 

± 4 n m-CS 0 , -lBB*W>/hS *«nfct§fl*s»5ft 20 **«Sfl*IS«rS C <tsWC# £ a 

,[.HIO»*«:H93] 

[S3] ««l*±frf ffiK J:S»attftCC«a&«^ 

2 0 1, 3 0 1 JS«jF©> * 
2 0 2, .3 0 2 - 
iu 14 b j 4 ; S^lB^iJixStar 1 , 30 2 0 3, 3.0 3 .fc — £ — k : . 

0, 0) iU SAM* {1 1 1 } CCjMT-SMi LtcMM 2 0 4. 3 04 

a^rffl^-C.'XfB0!l2 1 ifclSJttfCOr. 7 yft^y*.^- 2 0 5. 3 05 -ffiSJL 

2 0 6. 3 0 6 7 { bttltt«M«4. • 
[0 15 0 ] i^n^BCDlI^Il^ A 7 ^ {-J 7 2 0 7 Jl>ytt\£Tlfmm. 

±5. 5nmt^ v ^2 1, 2 2 tCJt^TsS* 4> 3 0 7 ttlKI*±^Wf. 



[01 4 7 ] "(*S6« 2 3 ) .l^elO^x^ir ( 1 
1. l).<hU MM€: {100}.fcjST51iL;fcag. 

[0148] f¥^n/cMSOa^5TCDrart/^7^^^6 
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